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CHAPTER I
INTRODUCTION
Problem Setting - Scheduling Dilemma
The combat crew member at Malmstrom Air Force Base has the 
opportunity to work on a Master's Degree through the University of 
Montana. Regardless of his choice, he still must perform his primary 
function; to be a fully qualified Launch Control Officer and perform 
his required number of missile duties (alerts). The scheduling officer 
must insure that each of the twenty Launch Control Centers (LCC) at 
Malmstrom is manned by a fully qualified crew consisting of two officers. 
A fully qualified crew is one which has received all of its required 
training.^
The Air Force enthusiastically sponsors the Air Force Institute
of Technology (AFIT) program. Therefore, crew members are encouraged to
utilize their four years of duty to further their education and enhance
2their value to the Air Force. As a result of this opportunity, many 
officers volunteer for missile duty in order to get their Master of 
Business Administration Degree. This results in a large percentage of 
officers enrolling in AFIT.
^U.S., Department of the Air Force, Strategic Air Command Manual 
55-66, ICBM Operations F. February, 1972, I, p. 1-1.
2U.S., Department of the Air Force, Strategic Air Command Manual 
35-1, Air Force Institute of Technology. August, 1966, p. 4-2.
1
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Research Problem - Does AFIT at Malmstrom Air
Force Base Cause a Scheduling Problem
The purpose of this paper is to determine whether Base Scheduling 
can keep each Launch Control Center (LCC) in the Wing effectively manned 
with combat ready crew members and permit a maximum degree of participation 
in the AFIT program without diminishing the effectiveness of the Air Force 
mission or without imposing additional duties on non-student officers. 
Presently 36 percent of the Missile Combat Crew Members (MCCM's) are 
enrolled in this program. This figure seems low, but an analysis of it 
reveals some interesting points. There are 54 percent of the crews with 
at least one person enrolled. One squadron, the 564th, has 67 percent
3of its crews in AFIT, 71 percent of its line crews. A line crew is a 
combat ready crew which is neither an instructor or standboard crew.
This is close to the maximum figure with which scheduling can 
work. The scheduling officers give a 67 percent figure as their maximum,^ 
but they can cover alerts with a slightly higher figure. Air Force wants 
60 percent of the crew members to participate and would allow 100 percent 
if possible. The current system would not work with this degree of parti­
cipation. Other methods must be studied to determine what will have to 
be done to insure AFIT's continued existence along with full manning of 
the Launch Control Centers.
3U.S., Department of the Air Force, Malmstrom Air Force Base
Monthly Schedule, April, 1972.
^M. Fern, private i 
Air Force Base, March, 1972.
nterview held at Base Scheduling, Malmstrom
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Research Objective - Effective Use of Missile Combat 
Crew Members as Wing Resources
Â method has been developed under which the University of 
Montana program (AFIT) and Base Scheduling function effectively together. 
The Air Force wants AFIT to be a useful, worthwhile tool, but at the same 
time it requires its mission to be carried out. The crew members as 
resources of this Wing should be given the opportunity to take courses 
and pursue their MBA with as few scheduling conflicts as possible.
Procedures to be Used
The scheduling requirements, both AFIT and Base, are presented 
in Chapter II. The problems encountered in AFIT scheduling and the 
proposed alternatives are presented in Chapter III. In Chapter IV, the 
alternative methods are appraised and the proposed solution is presented.
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CHAPTER II 
SCHEDULING REQUIREMENTS 
Priorities of Scheduling
The Wing scheduler's primary job Is to Insure that all the 
required alerts are covered. His job begins the first day a crew member 
arrives on base, and continues until that crew member's four year tour 
Is completed. A new crew member enters the unit upgrade program the 
second week after he arrives on base. He must be certified combat ready 
within 53 days of his graduation from Vandenburg Air Force Base where
5he receives his preparatory weapon system training.
The upgrade training program Includes two weeks of classroom 
training and four weeks of specialized training In the Missile Procedures 
Trainer (MPT). This simulated LCC Is used to familiarize crews with 
problems they may encounter while on alert. Once this upgrade program 
has been successfully accomplished, the new crew may start pulling alerts.
In order to continue perfoirmlng alert duty, a crew member must 
remain combat ready. In order to do this he must be scheduled for all 
of his recurring training each month.
\.S., Department of the Air Force, Strategic Air Command Manual 
55-66, ICBM Operations F, February, 1972, I, p. 1-2.
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Basically, these are the scheduling requirements; to Insure that
all alerts are covered and to get all the necessary training accomplished.^
After these requirements are met, the scheduler's next priority Is AFIT.
Required Scheduling for Missile 
Combat Crew Members
A crew member must be trained to perform alert duty. An un­
qualified crew member will not be allowed to perform this duty. His 
training Includes both weapon system and Emergency War Order (EWO) train­
ing.? The classroom portion of this training can only be accomplished 
on weekdays since this Is the normal workweek for the Instructors.
Training Is also accomplished In the Missile Procedures Trainer 
where crew members are given problem sequences to which they must react. 
Each crew member must receive at least nine hours of this training during
Qthree different sessions In a six month period.
During their tour at Malmstrom, Launch Officers must stay
current as far as other training requirements are concerned. This In­
cludes such things as Aerobics, General Military Training, Hand Gun, 
Drivers' Training and Winter Survival. They also must be scheduled 
annually for Records Review and Physicals.
*Ibld.. 5-1.
^U.S., Department of the Air Force, Strategic Air Command Manual 
50-16, ICBM Training F, December, 1970, I, 4-1.
*Ibld.. Ill, 1-3.
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AFIT Scheduling Requirements
These limits are easily stated. MCCM's should have "schedules 
designed to allow time for class attendance In addition to missile 
duty."  ̂ Also, Launch Officers should not have additional duties that 
Interfere with their classroom s c h e d u l e . T h e  requirement to meet 
every fifth day Is local.
aU.S., Department of the Air Force, Air Force Regulation 53-11, 
Air Force Institute of Technology. August, 1966, p. 3.
10U.S., Department of the Air Force, Strategic Air Command Manual 
35-1, Management of Combat Crew and Staff Personnel. August, 1970, p. 4-2.
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CHAPTER III 
MALMSTROM AIR FORCE BASE SCHEDULING 
Current University Class Schedule
The current University of Montana class schedule at Malmstrom 
Air Force Base consists of two student groups, each meeting every fifth 
day. Eight courses are offered each quarter and they are taught by five 
faculty members. Students may enter the program at the beginning of any 
quarter and business majors may be given credit for all first year courses 
and up to twelve hours of second year course credits.
University of Montana and Base Scheduling work together to keep 
a balanced number of people in each group; however, the University program 
causes the schedulers many problems. Although it is not the highest sched­
uling priority, class days are put up first on the alert boards. Crew mem­
bers know this and use it to their advantage. There may be a few instances 
of a person enrolling in University work simply because he knows that he 
will get every fifth day off as far as the Air Force is concerned. His 
lack of interest in academic work however, will probably result in his 
being dropped within a quarter or two. Occasionally a crew member enrolls 
and then drops out immediately after the schedule is printed, thereby gain­
ing the benefits of class day freedom but not incurring any of the respons­
ibilities. This advantage only continues for the remainder of the month 
in which he drops out since each month brings its own duty schedule.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Another problem comes from the tactical squadrons. They realign their 
crews with no concern for University classes and this burdens scheduling 
with the task of further realigning the crews.
The priorities of scheduling were stated In Chapter II. The 
procedures used by the scheduling officer are described now. The assigned 
class days for each Individual are put up first and any necessary balanc­
ing Is accomplished. Next, the missile duty alerts are filled In and re­
examined so that each crew gets Its proportionate share. Code officers 
are then assigned and all that Is left Is the recurring training. Since 
classrooms are used for most of this training, there Is a limit to the 
number of people which can be accommodated any day. Twenty-four people 
can be given Emergency War Order (EWO) training and 40 can receive Weapon 
System Instruction. The schedulers must get this required training In 
for all crew members and must Insure that they do not exceed their quota.
The last required training that must be scheduled Is the Instruc­
tion received In the Missile Procedures Trainer OIPT). This presents no 
problem for the 564th Strategic Missile Squadron (SMS) which has one unit 
for Its own use. The three other squadrons must share one trainer and 
this makes training time limited for the number of crews Involved. This 
trainer operates twenty-four hours a day and Is constantly In use except 
for scheduled maintenance periods.
The scheduler has a problem here since a crew member Is not 
always capable of being scheduled for the Missile Procedures Trainer (MPT) 
due to other scheduling. For example, a crew member gets twenty hours
^^M. Fern, Scheduling Officer, private Interview, March 1972, 
Malmstrom Air Force Base, Montana.
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12rest after returning from alert duty. Therefore, he cannot be scheduled 
for any training until approximately 6;00 a.m. the morning after his alert 
duty. Also, he should not have any Air Force duty conflict with any part 
of his day assigned for University work. This leaves only eighteen hours
during which time a crew can be scheduled for the MPT.
Under the present system there are only two days In each five 
day cycle when a crew can be scheduled to begin alert duty which esent- 
lally comprises three days, either the day Immediately following class 
day, or the following day. Only one day Is available for training, either 
the day following classes, or the day preceding the next class day. This 
would be an acceptable situation except for the fact that University 
education cycles fall on weekends In succession. Since classroom training 
Is only given on weekdays, the scheduler may actually have no training 
days for a crew for two AFIT cycles. This occurs when AFIT falls on
Friday and again on Wednesday. If a crew has an alert on Sunday and
Thursday, they lose all chance of classroom training for two educational 
cycles. One might say that this Is not a big problem since In a month 
the crew must have at least three weekdays with no classes or alerts.
This Is true but It does not fit at all times, since It has been stated 
that the scheduler Is limited to the number of people he can put In each 
classroom. The 564th SMS requires fewer training days since they have 
one-third as many crews. It Is also fairly simple to fill their class­
rooms since most crews are In AFIT and they have similar days off. Pre­
sently out of Its forty-eight crews, thirty-two are In AFIT. By putting
12U.S., Department of the Air Force, Strategic Air Command Manual 
178-1, SAC Planning Factors for Alert. March, 1972, I, 17-3.
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half in each group and halving it again for the day that can be used for 
training, it leaves eight crews. This is the maximum number of AFIT 
people who can be scheduled for training and this is within the limits 
previously mentioned.
The same does not hold true for the Modernized Squadrons. They 
basically have the same days available for training, but they have three 
times as many crews to be trained. Therefore, the scheduler must build 
his schedule in such a way as to keep training days open for each crew.
He does this by scheduling training days on non-AFIT days whenever pos­
sible. This makes everyone not on alert or code officer available for 
training. Still the scheduler must work extra hours to get everyone 
properly scheduled.
A typical schedule for a tactical squadron is illustrated in 
Figure 1. There are forty-five crews assigned for each squadron's use. 
This number consists of thirty-five line crews, six instructor crews and 
four evaluator crews. Forty crews are shown in Figure 1. This repre­
sents the number of crews available each month. The Wing is allowed to
13have eleven percent of its crews on leave at one time. Therefore, in 
our illustration there are thirty-one line crews available for alert and 
nine instructor and evaluator crews. The non-line crews are assigned 
two alerts a month which leaves the bulk of the alerts to be performed 
by line crews. Instructor and evaluator crews do not require any recur­
ring training and also do not perform code officer duty. However, they 
must take code officer training which is given in conjunction with Weapon 
System training. There is a requirement for each squadron to supply three
l^Ibid.. p. 17-1.
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code officers every fourth day. This duty entails supervising the instal- 
ation and removal of code components on the missile.
The last nine crews in Figure 1 are the instructor and evaluator 
crews. An average taken over the past thirty months indicated that six 
of these crews would be in AFIT. The line crews consist of twenty- 
four student crews and seven non-AFIT crews. Of the five crews on leave,
three are enrolled in the Minuteman Education Program (MMEP). This gives
the Wing a 73.3 percent participation rate in AFIT. The percentage among 
line crews (77.7) is greater. Base scheduling can cover all required 
alerts and insure that they are evenly distributed. One additional crew 
enrolled in the MMEP would cause a non-student crew to consistently have 
six alerts a month. No mathematical formula could give the maximum 
number of crews that could take AFIT. Two groups meeting every fifth 
day presents a problem that is too dynamic to be put into a formula.
Assuming that Figure 1 represents a Modernized Squadron, the 
problems the scheduler faces in putting the schedule together will be 
analyzed. He must assign crews to five Launch Control Centers and sched­
ule a back-up crew if any crew member becomes ill. This gives him the
requirement of having six crews ready to go on alert every day. The 
alerts and back-ups are illustrated as AxO. No differentiation is made 
since they include the requirement of having six crews available for 
alert. The alert workload for the month is evenly distributed in this 
example. The average number of alerts for each line crew is 5.1, with 
twenty-four crews assigned 5 alerts and seven crews assigned 6.
^^U.S., Department of the Air Force, Malmstrom Air Force Base
Monthly Schedules, November 1969 through April 1972
^^Dr. P. Shieh, private interview held in University of Califor­
nia classroom, Malmstrom AFB, March, 1972.
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The training days shown are this squadron's proportionate share. 
They constitute one-third of the EWO (T-1) class and one-fourth of the 
Weapon System (T-3) class. There Is no difference In the code training 
for the two systems and since It Is taught after T-3, the classes are 
sometimes combined. In Figure 1, the first day of the month Is a Monday. 
Classroom training can be accomplished between the first and fifth, 
eighth and twelfth, and the fifteenth and nineteenth. The scheduler 
tries not to go past this date since he should have all training finished 
by the twentieth of each m o n t h . T h e  schedule up to that date Is very 
tight for many crews. Illness on one of the training days could cause a 
big problem. Crew eight has only three days available for training be­
tween the first and the nineteenth. Two days are filled with recurring 
training and the third Is available for any of the other requirements an 
Air Force Officer may have scheduled. If a member on that crew can not 
attend his class, he must be rescheduled or else he becomes unqualified. 
His third available day may have already passed or It Is possible he 
could have something else scheduled. The scheduler then has the problem 
of getting him Into a class. This problem Is twofold; to find a day 
that he Is free and to find a class that Is not full. Usually he must 
juggle more than one crew In order to accomplish this. If necessary he 
may cancel his assigned University work on one day In order to Insure 
that the higher priority training Is accomplished. This exact problem 
occurs frequently. It Is the direct result of the five day AFIT cycle. 
This system leaves the scheduler with very few usable training days.
^*U.S., Department of the Air Force, Strategic Air Command 
Manual 50-16, ICBM Training F , Decenber, 1970, I, 5-5.
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The current AFIT schedule does cause problems. Alerts can be 
covered but any unforeseen event can bring up the possibility of a crew 
becoming unqualified, thereby making them unable to assume an alert.
The schedule must be rigid enough to insure that the mission will be 
accomplished and yet it must be flexible enough to be able to cope with 
the uncertainties that invariably occur each month. The present schedule 
with the five day educational cycle does not meet this criteria.
Possible Alternative to the Present Class Schedules
AFIT is an Air Force sponsored program and should be given an 
equitable priority. This would then disqualify night classes as an alter­
native AFIT schedule. The Minuteman Education Program is a scheduled 
formation for all those enrolled in it. Night classes would aid the sched» 
uler since he could have a man come off alert duty on his class day, but 
he then would be violating Strategic Air Command Manual 178-1 which states 
that a crew member will have twenty hours of rest after coming back from 
alert.
A six day AFIT cycle would give the scheduler an additional 
day for training or alerts. Figure 2 illustrates what the schedule would 
look like with the present MMEP enrollment in the 564th SMS. Line crews 
have a 71 percent AFIT participation and instructor and standboard crews 
have a 60 percent rate. All alerts and standbys can be covered without 
imposing additional duties on any crews. In this illustration, crew eight 
has five available training days before the twentieth of the month. This 
is a 67 percent increase over the five day cycle. In the event that this 
crew could not make their Emergency War Order class on the eighth, they 
still could be scheduled for it on the fourteenth or eighteenth.
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The possibility of making AFIT similar to the University of 
Southern California (U.S.C.) program has been discussed. U.S.C. does 
not have a regimented schedule. Their classes meet Monday through Thurs­
day with the same classes given Monday and Wednesday, and Tuesday and 
Thursday. This makes it possible for combat crew members to participate 
in the program.
The revised AFIT schedule would have classes three days a week 
on Monday, Tuesday, and Thursday. Crew members would not be assigned to 
any AFIT group. The scheduler would cover all his alerts and training 
and then assign and balance education days. Figure 3 illustrates what a 
tactical squadron's schedule would look like under this system. This 
system would permit 100 percent MMEP participation and would make the 
scheduler's job simple. AFIT would be given its proper priority and 
would be scheduled after alerts and training. This suggested schedule 
has serious disadvantages from an instructional standpoint. There is no 
way of knowing how many students might show up for a particular class 
session or that the same individuals would come on the same day each week. 
It is necessary therefore, that each presentation of the same class start 
and stop at exactly the same place. If the number of students varies 
from very few in one section to very many in another, the quality of in­
struction itself is affected. Obviously having three presentations of the 
same material instead of two increases the teaching load by 50 percent.
The final alternative would divide MMEP students into three groups 
meeting every other day. Crew members would be assigned to a group when 
they entered the program and in most cases would remain there until com­
pletion. The University professors would also be assigned to groups.
They would instruct in only two of the three groups in order to keep their
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workload the same and to minimize costs. Courses would be arranged so 
that each group would cover all the required material. A student enter­
ing the program would know exactly when he would finish and what courses 
he would take each quarter. This presupposes that each student is capable 
of carrying the same course load and it also presupposes that no student 
is required to drop either or both his courses due to temporary assign­
ments away from base or new assignments on the base, illness, or other 
personal problems, all of which the history indicates happen frequently.
In Figure 4, there is a list of the instructors and the courses 
they teach. Courses 690 through 702 are electives that would be offered 
throughout the year. Instructors are limited by accreditation require­
ments in that they cannot teach two courses two quarters in a row. Shown 
in Figure 5 is a course and instructor schedule that would be the result 
of this Three Group Cycle. Pre-requisites would be given more often than 
other courses to insure that new students would not be forced to fall 
behind those already in the program. Figure 6 illustrates what the alert 
schedule would be like under this system with 73 percent of the crew force 
in MMEP.
A Comparison, of Missile Crew and 
Air Line Crew Scheduling
The scheduling.problem of launch control officers has its unique 
features. The duty sites must be covered at all times. In the event of 
a crew member's illness, someone must be ready to take his place. The 
crew member must have minimum amounts of routine training and be given 
certain amounts of time off duty for rest and recuperation. In many re­
spects this situation is similar to that of air line crews. A different 
approach, however, has been taken by the air lines, which essentially
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consists of the scheduler listing all of the assignments for which a 
particular crew member may be eligible. A first officer, for example.
Is entitled to serve as a first officer and on a specific type of air­
craft. The number of flights to be covered In a month for this particular 
duty Is listed, and In a sense the officer eligible for this duty schedules 
himself. He "bids" for the maximum number of hours which he may fly, In­
dicates second preferences and also Indicates the days he Is willing to 
serve as replacement In an emergency. He likewise "bids" for training 
time. Federal Communication Commission requirements limit the total 
number of hours he may fly, the required rest period between flights, and 
various other constraints on his time. When all of the bids have been 
submitted, the assignments are made readily, based on Individual seniority. 
There Is no opportunity either for air line crews or missile officers to 
be compensated In terms of money for extra work done. They are simply not 
allowed to do more than some maximum number of hours. The objection which 
Air Force has to this system is that it is Inconsistent with the concept 
of the duty of a military person. The military person is cast more in 
the role of obeying commands rather than bidding for shares of the total 
work to be done. Theoretically the military man Is available for duty 
24 hours a day, 365 days a year, albeit that It Is physically impossible 
to perform to this extent.
The bid system used by air line companies to assign crews to 
aircraft obviously implies that a particular crew Is made up of different 
members for every trip. Apparently this Is not found to be objectionable 
since the jobs that the different Individuals do are so carefully structured 
and the equipment so uniform that no loss of efficiency results. The Air 
Force on the other hand, considers It Imperative that members of a missile
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crew work in very close harmony with each other, so that one member can 
unerringly anticipate the reaction of another. Thus, it is not considered 
prudent to mix the individuals in a crew except where promotions and re­
assignments are involved. The consequences of this of course, are that 
if one member of a crew is in the MMEP and the other is not, the non­
student member has the benefit of the class day without going to class, 
and scheduling does not have the opportunity to assign him to alert duty 
or training.
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RUCTOR COURSES
1 646, 680, 685, 690
2 512, 542, 550, 599
3 523, 681, 690
4 505, 506, 605, 690
5 512, 543, 599, 690
6 540, 557, 646, 690
7 550, 562, 650, 690
Fig. 4.— List of Instructors and Courses
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CHAPTER IV 
CONCLUSIONS 
Summary
The primary duty of the crew member at Malmstrom Air Force Base 
is to perform his alert duty. He also may further his education by en­
rolling in the Minuteman Education Program. The Air Force is dedicated 
to the successful completion of both of these missions. The problem 
that is considered in this paper is whether both of these programs can 
be accomplished simultaneously. Alerts have top priority as far as the 
scheduling officer is concerned. However, a crew member should be sched­
uled for AFIT without any conflicts.
The current educational schedule causes problems. Crew members 
are scheduled for their training and AFIT on a monthly basis. The MMEP 
schedule is fixed; it meets once every fifth day. The time period be­
tween each AFIT cycle does not give the scheduler enough flexibility.
Alerts can be covered but any unforeseen event can make the schedule dif­
ficult to operate. A crew member or someone in his family may become ill 
and necessitate his being relieved from alert duty for a period of time. 
Evaluation failures have the same effect; the crew members involved will 
not be allowed to perform alert duty until they have successfully passed 
another evaluation. A good schedule must be rigid enough to insure mission 
accomplishment and flexible enough to cope with the uncertainties encoun­
tered in scheduling.
28
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Appraisal
Six Day Cycle
This schedule would definitely give the scheduler more time to 
accomplish the recurring training. Alerts could be covered If the AFIT 
enrollment did not exceed Its present rate. Figure 7 depicts the six 
day educational schedule with the maximum enrollment possible under the 
five day cycle. It Is Impossible to schedule all necessary alerts with 
this degree of participation. Only four crews are available on the nine­
teenth and one required crew Is lacking on the twenty second. Since this 
method cannot accommodate as much participation as the present system.
It Is not an acceptable alternative.
U.S.C. Type Cycle
Alerts and training are scheduled before AFIT under this system. 
The 100 percent participation rate Is a good attribute, however, students 
do not have a set scholastic schedule. They can have successive classes
as close as three days apart and as far as ten days apart. This Is un­
acceptable In two ways. First, It Is not a good learning situation when 
classes do not have a certain regular cycle. Secondly, this method makes 
It impossible to have a course given In only one group. Students cannot
be guaranteed that they will not be on alert the day a single section
course Is offered.
Three Groups Every Other Day Cycle
This scheduling method covers all alerts and training with over 
73 percent participation In AFIT. The difficulty arises In the frequency 
In which courses may be offered. Prerequisites are offered only twice a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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year and this limits the courses which can be taken in any given quarter. 
The present AFIT schedule offers courses more often than this schedule 
would. Figure 8 shows that this schedule can cover training and alerts 
with over 90 percent of the crew force enrolled. The AFIT schedule is 
fixed; students know exactly when they will have classes and classes are 
always six days apart. The University has the option of offering single 
section courses under this system.
Recommendation
The Three Groups AFIT cycle satisfies the research objective 
most efficiently. Alerts can be covered under all methods with the pre­
sent rate of participation. However, the Three Group cycle has advan­
tages the others do not and its disadvantages are negligible. Student 
schedules are set and single section courses can be offered. This is 
not possible in the U.S.C. type schedule. The six day cycle is not as 
efficient as the present system in covering alerts. The Three Group 
cycle will not allow 100 percent participation in AFIT. Courses are 
not offered as frequently as they are under the present schedule; however, 
neither of these facts will be an insurmountable problem. There will 
always be some crew members who do not wish to enroll in AFIT, and when 
courses are offered frequently there is the chance that not enough stu­
dents would enroll for certain courses.
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